Cellular localization of CD4 in the human placenta. Implications for maternal-to-fetal transmission of HIV.
CD4 is a 55-kDa glycoprotein that serves as an important cellular differentiation Ag and cell signaling protein on T lymphocytes, as well as a principal receptor for HIV-1 on a variety of cell types including lymphocytes. CD4 receptor expression in syncytiotrophoblasts, the principal cellular barrier in the human placenta, has not been clearly defined. Knowledge concerning the expression of the CD4 receptor on placental trophoblasts is important to define potential mechanisms of transmission of the virus between maternal blood and fetal tissues. Both mature and immature placenta (n = 10) were examined using an avidin D-based immunohistochemical procedure that permits clear morphologic distinction of cell types in placental sections. Syncytiotrophoblasts were defined using anti-cytokeratin mAb (AE1/3), whereas endothelial cells in placental villi were distinctly identified using a mAb directed to CD31. Placental Hofbauer cells (macrophages) and other leukocytes were identified by mAb staining of leukocyte common Ag (CD45). CD4 expression (identified by staining with three separate anti-CD4 mAb) was exclusively localized using this immunohistochemical method to leukocytes in placental villi (e.g., Hofbauer cells); however, no CD4 staining was evident in syncytiotrophoblasts, cytotrophoblasts, or villus endothelial cells. Furthermore, immunoaffinity-purified trophoblasts were negative for CD4 receptor expression. CD4 RNA was not identified in purified trophoblasts using both Northern blot assay and a sensitive polymerase chain reaction method to identify CD4 RNA. In addition, time course studies of purified trophoblasts immediately after purification and at 24, 48, and 72 h in culture indicated that CD4 RNA was not present as a transient, but labile transcript in trophoblasts. These data indicate that the transmission of HIV-1 across syncytiotrophoblasts may occur by mechanisms other than by binding the CD4 receptor and that tissue leukocytes (in particular Hofbauer cells) are likely the principal CD4+ cellular target of HIV-1 in the placenta.